ABSTRACT
INTRODUCTION

Continuous advances in information and communication technologies (ICT) offer new
opportunities for geographically distributed work. Today, an increasing number of organizations and corporations is relying on technology-enabled distributed teams (McDonough III, Kahn, & Barczak, 2001) . Though these teams are often difficult to manage and often don't meet the expectations concerning their performance goals. Even though many scholars have studied the communication and coordination difficulties create great potential for conflict in virtual teams (Jarvenpaa, Knoll, & Leidner, 1998) . On the other hand, research also finds that virtuality can reduce team process losses associated with conflicts commonly experienced by face-to-face teams (Kirkman, Rosen, Gibson, Tesluk, & McPherson, 2002) .
However, the extent and effects of conflict in virtual teams have been found to depend on several factors. The members' perception of having a common group identity within virtual teams lowered the amount of conflict (Mortensen & Hinds, 2001 ) while the ability of virtual teams to manage their conflict depended on how teams adapted their virtual technology to handle their conflict (Poole, Holmes, & Desanctis, 1991) . Other studies found that female team members of virtual teams perceived group conflict as more readily resolved than male members (Lind, 1999) . Regarding the conflict resolution, studies found that successful virtual teams tend to manage their internal conflict by using either competitive or collaborative conflict management styles (Montoya-Weiss, Massey, & Song, 2001) where collaborative conflict management styles have a positive impact on satisfaction, perceived decision quality, and participation (Paul, Seetharaman, Samarah, & Mykytyn, 2004) . When looking at virtual teams in several countries, the culture of the team members has to be taken into consideration. Individuals from different cultures differ regarding their communication and group behaviors (Jarvenpaa & Leidner, 1999) .
Hence, as cultural values affect cooperation (Chen, Chen, & Meindl, 1998) , culture is seen as one of the challenges virtual teams face.
Thus, while there are certainly many potential interesting factors to study about virtual teams, we focus on different types of conflict and its effect on performance of virtual teams and on the moderating role of culture. We focus on conflict because previous research suggests that virtual teams find conflict not only common, but especially difficult to isolate and handle (Hinds & Bailey, 2003) (Mannix et al., 2002) . Influenced by Jehn's (Jehn, 1995) typology of intragroup conflict, research has largely focused on distinguishing different conflict types, most notably task versus relationship conflict (Korsgaard, Jeong, Mahony, & Pitariu, 2008) . In her later work, Jehn (Jehn, 1997) added a third type of conflict, process conflict, which has so far not been studied as intensely. We concentrate on isolating two different types of conflict (task and process conflict) and investigate their influence on performance in a virtual context. Understanding these influences and relationships is, in our opinion, a necessary antecedent to build the adequate management styles.
We draw on three streams of research to formulate our hypotheses regarding the influence of different types of conflict on performance in a virtual team. First, we draw on streams of literature regarding different types of conflict (Jehn & Mannix, 2001) (De Dreu & Weingart, 2003) and their implications for different outcomes such as performance and satisfaction (Jehn, Chadwick, & Thatcher, 1997a) (Jehn, 1997) . Second, we investigate the moderating influence of culture (House, Hanges, Javidan, Dorfman, & Gupta, 2004) on the relationship of conflict and the outcome variables. Third, we rely on the literature on virtual teams to address the unique context and the challenges it poses to the management of conflict (Kankanhalli, Tan, & Wei, 2006) . Our study is guided by three questions: First, how do different types of conflict, namely task and process conflict, influence the team performance of a virtual team? Second, how does culture affect team performance? Third, how might culture influence the relationships between both types of conflict and performance? In pursuing these questions, we seek to bring empirical evidence to bear on the virtual team dynamics regarding conflict, culture, and performance with the team. Presently to the best of our knowledge, these relationships have not been studied in the context of an MMOG regarding virtual teams. In addition to contributing to the literature on virtual teams by investigating the influence of culture, our research also contributes to the literature on conflict by looking at the different types of conflict, especially as process conflict has not been investigated in many empirical studies, and its effect on team performance in virtual teams is unknown so far. We approach our research questions by using the unique advantages of an online game. These games are said to be natural laboratories for studying virtual teams in their environment (Bainbridge, 2007) . This context allows us to obtain objective team output data as well as perceptual data in a setting in which participants are highly engaged over an extended period of time. Team members in this setting are physically dispersed and interact through the use of computer-mediated communication technologies.
The remainder of this paper is organized as follows. First, we give an overview of the relevant literature. Next, our theory and hypotheses are presented, followed by a description of the research method. We then display the results of our study. Finally, the study's results, contributions of and limitations are discussed.
THERORETICAL FOUNDATIONS AND HYPOTHESES
Conflict
There are three main types of conflict, relationship conflict, task conflict, and process conflict differing in their object of disagreement. While relationship conflict is a perception of personal antipathies and incompatibility between individuals (Jehn, 1994) task conflict is said to be a perception of disagreements among individuals about the content of their decisions, tasks, objectives and procedures. The interaction between task conflict and relationship conflict and their implications on different outcomes has been studied for years (Jehn & Mannix, 2001) .
Research on conflict has demonstrated the negative effects relationship conflict has on group effectiveness (De Dreu & Weingart, 2003) . While task conflict has been studied for years, process conflict is not yet as established (Hinds & Mortensen, 2005) . Thus, to gain further insights into these types of conflict, we concentrate on task and process conflict. We define conflict as the experience between or among individuals that their goals or interests are incompatible or in opposition to one-another (Korsgaard et al., 2008) .
Task conflict
The term task conflict refers to people being aware of differences in their opinions about tasks. Task conflict also implies conflict about ideas (Amason & Sapienza, 1997) . Even though task conflict may come with intense discussions about tasks and also excitement, this type of conflict is not associated with such negative personal outcomes and emotions as is relationship conflict. Although the effect of relationship conflict on performance is mostly claimed to be negative (Jehn et al., 1997a) (Jehn, 1997) , the relationship between task conflict and performance is less clear. A meta-analysis suggests that these inconsistent findings regarding task conflict and performance can to some extend be explained by the task type: Teams facing highly complex tasks appear to be less impaired by task conflict (De Dreu & Weingart, 2003) (Hinds & Mortensen, 2005 ). Yet, the empirical results of studies examining the relationship between task conflict and outcomes such as performance are not consistent and often contradictory (Lira, Ripoll, Peiró, & González, 2007) . Some studies report a positive relationship between task conflict and performance (Jehn, 1995) (Pelled, Eisenhardt, & Xin, 1999) (Amason & Sapienza, 1997) (Jehn, 1994) . Task conflict can improve the quality of decision. This can occur due to different reasons: The interaction due to differences in points of view and opinions may improve the outcome compared to the individual perspectives (Schwenk, 1990) and task conflict may promote communication and the consideration of alternatives (Jehn & Bendersky, 2003) (Mortensen & Hinds, 2001 ). The positive impact of a moderate level of task conflict on performance has been shown several times, depending on the types of tasks involved (Jehn, 1995) (Shah & Jehn, 1993) . When regarding and researching task types, findings suggest that complex cognitive tasks enable teams to benefit from task conflict, since the different opinions about the work and the exchange of ideas may generate higher outcomes (Jehn & Mannix, 2001 ) (Jehn, 1995) . Groups who experience task conflict therefore make better decisions, since this type of conflict may encourage greater understanding of the issues being considered (Simons & Peterson, 2000) . Other studies have reported that the groups did not benefit from the advantage of different viewpoints on a task (Hackman, 1990) (Jehn et al., 1997a) . Although many studies observe a positive effect, task conflict does not always lead to better performance. Studies of student teams have reported a negative relationship between task conflict and performance (Jehn, Chadwick, & Thatcher, 1997b) . Research also has demonstrated that task conflict is only beneficial to teams when it is not complicated by, and does not degenerate into, affective or process conflict (Jehn & Chatman, 2000) . Some studies found that while task conflict had a positive impact on performance in traditional teams, this relationship was not true for virtual teams (Hinds & Bailey, 2003) . Other studies found a negative relationship between task conflict and performance (De Dreu & Weingart, 2003) (Jehn, 1995) (Thatcher, Jehn, & Zanutto, 2003) or did not find any relationship between the two variables at all (DeChurch & Marks, 2001 ) (Jehn et al., 1997a ). Thus, although task conflict has the potential to be beneficial for outcomes, research suggests it must be managed carefully through open, collaborative communication (Hinds & Bailey, 2003) .
Regarding these inconsistent results, this study should shed light on these relationships in a virtual context. Regarding the literature discussed above, we believe that our context, namely an MMOG and the virtual teams in this game, is highly complex. As mentioned, groups may benefit from task conflict when they work on complex tasks, because it can increase the consideration of alternatives and viewpoints (Jehn & Bendersky, 2003) (Mortensen & Hinds, 2001 ). However, virtual teams using computer-mediated communication technologies must use more time and effort than face-to-face groups to express their opinions and viewpoints. In spite of this inconsistency, we consider task conflict to be beneficial to the group's performance of the virtual teams. Therefore, we hypothesize the following:
Task conflict in a virtual team is positively related to team performance.
Process conflict
Studies have identified a third type of conflict, namely process conflict (Jehn, 1997) (Jehn, Northcraft, & Neale, 1999) . Process conflict can be defined as conflict about how things should be handled and how to proceed in order to accomplish tasks. It handles issues such as resource delegation and duties. This type of conflict is the last examined since studies until now concentrated more on task and relationship conflict. Process conflict, although not as widely researched as relationship conflict, has been found to also have a consistent, negative impact on group outcomes (Behfar, Peterson, Mannix, & Trochim, 2008) (Greer, Jehn, & Mannix, 2008) , in large part through increasing member emotionality and thereby decreasing members' ability to focus on the task at hand (Jehn, Greer, Levine, & Szulanski, 2008) . Process conflict has been shown to decrease productivity (Jehn, 1992) and foster the likelihood to abandon the team (Jehn Process conflicts may be particularly susceptible to this emotionality because of the connotations of personal worth and respect that are challenged in process issues . For example, a member who feels he has received a task he dislikes or is below him may often assume that this task was assigned based on others' assessments of his personal abilities, thereby lending a highly personal, affective nature to process conflict. One explanation is that when a group argues about responsibilities and duties, individuals are dissatisfied with the uncertainty caused by the process conflict and feel a greater desire to exit the group (Jehn & Mannix, 2001 ). In addition, process conflicts interfere with task quality and often lead focus to irrelevant discussions of member ability (Jehn, 1997) . Continually discussions about task assignments in groups lead to ineffective work performance (Jehn et al., 1999) . Therefore, process conflict, similarly to relationship conflict, has been found to have consistent negative effects on performance, due in large part to the emotionality associated with such conflicts .
Process conflict is not yet as established as task and relationship conflict are (Hinds & Mortensen, 2005) , but this is exactly the reason why this study examined this third type of conflict in combination with task conflict in the virtual context. Therefore we hypothesize the following:
H 2 : Process conflict in a virtual team is negatively related to team performance.
Culture
Cultural values can affect cooperation (Chen et al., 1998) . Of the various cultural values identified, the one which has arguably received the most attention is individualism-collectivism.
In individualistic cultures, the needs, values, and goals of individuals take precedence over those of the group, whereas in collectivistic cultures, the needs, values, and goals of the group take precedence over those of the individual (Gudykunst, 1997) . Variations in individualismcollectivism should influence personal tendencies to cooperate in group situations. For individualists, cooperation should prove attractive only if working with others leads to personal benefits that cannot be obtained by working alone. In other instances, cooperative contributions to group performance and well-being have the effect of diminishing personal resources that could otherwise be directed towards more personally satisfying pursuits. In contrast, cooperation is consistent with the self-definitions of collectivists who favor the pursuit of group interests (Wagner III, 1995) . Culture can therefore directly affect the level of cooperation. A general consensus in research is that collectivists tend to be more cooperative, whereas individualists are more competitive (Mead, 1976 ). Collectivist's tendency to display cooperative behavior in a group setting contributes to differences in performance (Jung & Avolio, 1999) (Chen et al., 1998) . Working with others in a group and making contributions to the team performance helps collectivists in their self-fulfillment and strengthens their group identity, while individualists view their contributions to groups as being less important (Erez & Somech, 1996) . Members from individualistic cultures improve their performance more because of the recognition they get for it, while members from collectivistic cultures improve their performance because of the gains for their group (Wagner III & Moch, 1986) (Erez & Earley, 1993) . Culture can also affect cooperation through the mediation of certain cooperation mechanisms. The insertion of mechanisms between culture and cooperation helps to explain why collectivists cooperate more than individualists do (for example, one can say that collectivists tend to share common goals and have stronger group identity). Following the line of reasoning, we hypothesize the following:
Culture in a virtual team is related to team performance such that collectivistic teams have higher levels of team performance than individualistic teams.
The relationship between conflict and group outcomes such as performance needs to take the moderator roles of other variables into consideration (De Dreu & Weingart, 2003) (Jehn & Chatman, 2000) . Culture influences the interpretation and reaction to conflict (Korsgaard et al., 2008) . The present study seeks to improve the understanding of the relationship between conflict and team performance by testing not only the direct effects but also the moderating role of culture. Individualism as one dimension of culture has been identified as particularly relevant in the context of study teams (Sosik & Jung, 2002) . Individualistic cultures operate more from the "outcome-oriented" model of conflict in terms of seeing conflict as closely related to the outcome (Ting-Toomey, 1999) . Literature agrees that members of collectivist cultures place a high value on in-group harmony (Hofstede, 1980) . The preference for harmony among members of some collectivist cultures leads them to perceive disagreements as differences in opinion, which would not be considered as disagreements by members of cultures where diversity of opinion is more positively valued (Smith, Dugan, Peterson, & Leung, 1998) . Results for the country as moderator variable showed that conflict had weaker correlations with team performance in studies conducted in the US than in studies conducted in the Netherlands (De Dreu & Weingart, 2003) .
They argue that the Netherlands value harmony and consensus higher, while in the US power, autonomy and independence are more valued. The findings indicate that when harmony and consensus are highly valued, conflict has a stronger impact on performance (De Dreu & Weingart, 2003 Figure 1 illustrates the research model of this study.
METHOD The Online Game Context
In the behavioral as well as in the economic sciences, there are two forms of experiments: the laboratory experiment and the field experiment. They come along with certain theoretical and practical disadvantages, which limit their power of studying virtual teams and organizations. The most salient limitations regarding their fit for virtual team research will be discussed below.
The probably most striking limitation of laboratory studies in virtual team research is the use of students as participants (Jarvenpaa, Shaw, & Staples, 2004) (Kanawattanachai & Yoo, 2007) (Zhang, Lowry, Zhou, & Fu, 2007) (Jarvenpaa et al., 1998) (Sarker & Sahay, 2003) . The generalizability of results from experiments with student samples has been challenged for a long time (Peterson, 2001) (Reips, 2000) . Apart from the question whether or not students represent the general population, the problem remains that university students receive incentives for their participation in experiments (most of the time credit points) (Jarvenpaa et al., 1998) (Kanawattanachai & Yoo, 2007) (Sarker & Sahay, 2003) (Heninger, Dennis, & Hilmer, 2006) and. These incentives might influence the students´ behavior which would undermine the control of the experimenter. In addition, students typically become part of a virtual teams only for the time of the course. Their time investment in the formation, functioning and development of the team is thus hardly comparable to that of the members of a real virtual team. Another limitation that comes along with the laboratory setting is the arbitrarily assignment of roles within the teams (Kanawattanachai & Yoo, 2007) (Jarvenpaa et al., 1998) , while in real world teams roles are assigned based on the team member´s knowledge and experience. Further, laboratory simulations mostly can´t account for the task complexity that is predominant in the context of virtual teams and organizations (Kanawattanachai & Yoo, 2007) . Concerning the characteristics of teams, laboratory studies for the most part have to manipulate teams without future orientation, ad hoc teams or teams without any joint history. This is one of the biggest drawbacks since these characteristics lead to a lacking commitment (Piccoli & Ives, 2003) influencing team cohesion and performance (Zhang et al., 2007) . Coming along with this temporary setting, examination of team development, alternating roles of team leaders (Wakefield, Leidner, & Garrison, 2008) and interactions within the group (Piccoli & Ives, 2003) over longer periods is limited. Further, the relatively small number of participants restricts the possibilities of lab experiments. Not only the strength of numbers, but also realizing different group sizes with each group working on the same task allowing them to divide tasks into specific subtasks is not easily feasible (Chidambaram & Tung, 2005) (Zhang et al., 2007) .
Compensating several disadvantages of laboratory settings, different limitations occur conducting field studies. While in a laboratory the environment of the participants is designed and controlled by the researcher, in field studies it is impossible to control external effects limiting the validity whether the measured results are based on the examined environment or external effects (Wakefield et al., 2008) . Further, as field studies often take place in companies to include a broad variety of participants this environment also sets boundaries to manipulating participants (Malhotra, Galletta, & Kirsch, 2008) . In addition, measuring performance in field studies often is operationalized by using perceived performance measures (Fuller, Hardin, & Davison, 2006 ) (Joshi, Lazarova, & Liao, 2009) (Venkatesh, Brown, Maruping, & Bala, 2008) . The lack of objective performance measures leads to possible common method variance (Majchrzak, Malhotra, & John, 2005) .
However, field studies researching virtual teams share some limitations with laboratory studies.
Concerning participants selection several studies use specific groups within companies (Paul & McDaniel Jr, 2004) (Majchrzak, Rice, Malhotra, King, & Ba, 2000) (Bélanger & WatsonManheim, 2006) (Griffith & Sawyer, 2006) (Majchrzak et al., 2005) or student teams (Fuller et al., 2006) (Jarvenpaa & Leidner, 1999) (Malhotra et al., 2008) reducing the generalizability of the obtained results. Moreover, the sample composition often does not allow deducing differences between cultures like e.g. values and conflict resolution, which are common in globally dispersed teams (Hertel, Konradt, & Orlikowski, 2004) (Wakefield et al., 2008) . Thereby, inferring theoretical and practical implications improving leadership of virtual teams with respect to cultural differences is hardly possible. Further, sample and team size of studies in the context of virtual teams are small constraining statistically confirmed results (Hertel et al., 2004) and generalizability (Majchrzak et al., 2000) (Bélanger & Watson-Manheim, 2006) . While research has focused primarily on cross-sectional analysis scholars are longing for longitudinal data (Malhotra et al., 2008) (Joshi et al., 2009) (Raghuram, Gamd, Wiesenfeld, & Gupta, 2001 ) (Webster & Wong, 2008) (Piccoli & Ives, 2003) allowing to observe processes within teams like the examination of team formation, the formation of trust and their influence on the teams' performance. Finally, both laboratory and field studies constrain the application of different ICT channels and combinations of them (Bélanger & Watson-Manheim, 2006) (Kirkman, Rosen, Tesluk, & Gibson, 2006) (Malhotra et al., 2008) . Real world teams apply a variety of ICT channels utilizing their unique advantages in transferring information and thereby increase communication efficiency.
However, recently researchers have begun to understand the potential of virtual worlds as research environments (Castronova & Falk, 2008) for the study of organizational phenomen by tremendously increasing the number of subjects, overbearing sociocultural boundaries and collecting standardized data of social and economic interactions (Bainbridge, 2007) . Therefore, these virtual worlds provide the opportunity to significant limitations of previously used research environments.
Like traditional research environments, MMOGs can be used to conduct both, experiments and field studies. Hereby, participants come from a much broader background than just students; research shows that online gamers defy common stereotypes (Williams, Yee, & Caplan, 2008) .
The generalizability of results from experiments with student samples has been challenged for a long time (Peterson, 2001) (Reips, 2000) . Moreover, MMOGs tend to be highly engaging and psychologically meaningful to participants. Often the relationship between players is compared to the relationship between co-workers in their real job and the activities in such games are increasingly similar to the work performed in business corporations (Williams, Ducheneaut, Xiong, Zhang, Yee, & Nickell, 2006) (Yee, 2006) . Therefore, little incentives are needed to motivate players. Laboratory studies in virtual team research on the other hand often use students as participants (Jarvenpaa et al., 2004) (Kanawattanachai & Yoo, 2007) (Zhang et al., 2007) (Jarvenpaa et al., 1998) (Sarker & Sahay, 2003) . Apart from the question whether or not students represent the general population, the problem remains that university students receive incentives for their participation in experiments (most of the time credit points) (Jarvenpaa et al., 1998) (Kanawattanachai & Yoo, 2007) (Sarker & Sahay, 2003) (Heninger et al., 2006) and. These incentives might influence the students´ behavior which would undermine the control of the experimenter.
Another advantage comes from roles and task complexity with teams in MMOGs. The time investment of players in the formation, functioning and development of the team is quite comparable to that of the members of a real virtual team. Recent studies even indicate that these games could function as online labs for e.g. leadership studies providing a glimpse of what team leadership might look like in the future (Reeves, Malone, & O'Driscoll, 2008) . Roles within teams are self-allocated based on knowledge and experience rather than arbitrary assignment by the experimenter (Kanawattanachai & Yoo, 2007) (Jarvenpaa et al., 1998) .
Further, the tasks fulfilled within these teams are highly complex and is sometimes comparable to the task complexity that is predominant in the context of virtual teams and organizations (Kanawattanachai & Yoo, 2007) . Thus, online games are blurring the boundaries between work and play very rapidly and the activities performance in such games are increasingly similar to the work performed in business corporations (Yee, 2006) . Teams in MMOGs also usually have a future orientation. Laboratory studies for the most part have to manipulate teams without future orientation, ad hoc teams or teams without any joint history, which can lead to a lacking of commitment (Piccoli & Ives, 2003) influencing team cohesion and performance (Zhang et al., 2007) . Coming along with this temporary setting, examination of team development, alternating roles of team leaders (Wakefield et al., 2008) and interactions within the group (Piccoli & Ives, 2003) over longer periods is limited. Depending on the game, teams in MMOGs play together for months and years leading to highly committed members and strong team cohesion. Therefore, team development and alternating role of team leaders can be studied thoroughly. Yet, these teams still inhibit permeable boundaries typical for virtual teams in organizations.
In terms of size, teams in MMOGs vary strongly and range from small three player teams to highly structured organizations with hundreds of members. Therefore, studies can involve complex tasks which can be broken down in several subtasks and manipulations can be introduced at the organizational rather than just the team or the individual level.
Comparing MMOGs to field experiments, it can be said that external effects can be controlled to a much greater extent since these games are based on computer code which cannot be altered by the players. Further, as field experiments often take place in companies to include a broad variety of participants this environment also sets boundaries to manipulating participants (Malhotra et al., 2008) . In addition, most games have an objective performance measure built into the game, substituting flawed perceptional performance measures and avoiding possible common method variance (Majchrzak et al., 2005) . Another major advantage is that MMOGs are played throughout the world enabling researchers to conduct true international and cross-cultural studies at very low costs. As described in an article in Science (Bainbridge, 2007) , scholars in the social sciences are beginning to discover the research potential of virtual worlds. Despite the fact that most research involving virtual gaming has been focused on anthropological ethnography and sociological participation observation (Taylor, 2006) , this virtual setting holds great potential for quantitative empirical research: the availability of a vast amount of behavioral data from users collected in an unobtrusive way. The context of an online game in this study has the advantage of being highly engaging and psychologically meaningful to participants compared to laboratory simulations (Yee, 2006) (Williams et al., 2006) . Often the relationship between players is compared to the relationship between co-workers in their real job (Williams et al., 2006) . Research shows that most players are older than was previously thought and likely to be more social than the common stereotype suggests (Griffiths, Davies, & Chappell, 2003) (Yee, 2006 ). Yet, systematic and representative research has remained elusive and rare (Williams et al., 2008) . And even though researchers admit that online games are not a perfect analogue to all aspects of organizations in the offline world (due to eventual disguise of offline identities and sometimes lower stakes),
online games do open a window into the future of real-world business leadership and offer a "sneak preview of tomorrows business world" (Reeves et al., 2008) .
Our data was derived from a popular browser based MMOG called Travian. The advantages of this game are manifold: On the one hand, it is free of charge. There are no subscription fees or initial costs, which opens the game to more casual players and not just "hardcore" gamers with a higher willingness to pay. On the other hand, being browser-based, it also lowers the entry barrier for new players, because no special client software needs to be installed on the computer. These factors provide for a broad user base and make it particularly interesting for scientific research. The game itself is a real-time strategy game (RTS). Players start out as chieftains of their own villages and seek to gain natural resources, build armies and expand their realms. The game is timed to last approximately one year, at which one entity being deemed the winner based on the fastest completion of a certain building called "wonder of the world". The game is played with up to 25,000 users on one server, using scarce resources, and only one actor or team can win. Actors soon find themselves in a social dilemma (Dawes, 1980) which is typical for the social dilemmas present in any organization that coordinates labor parts. The actors have to cooperate with other actors to protect their territory and resources and to successfully expand their realm. In the race to dominate, actors form teams of up to 60 members under a leading chieftain. Teamwork, diplomacy and negotiation skills play a crucial role in this context leading to complex team structures and interactions between and among teams. In the later stages of the game it becomes quite important for alliances to collaborate effectively, negotiate, and team up with other alliances. Alliance members become colleagues, and losing a village or contingents of soldiers causes real emotions, suggesting psychological involvement. Due to the characteristics of Travian, teams within Travian can be regarded as virtual teams following our definition.
Sample and Procedure
In our approach, we use data taken directly from the computer servers and enhance it with a questionnaire which is distributed to subscribed players in virtual teams. Specifically, we obtained the data from two sources: a survey sent to the team members and archival data from the log-files of the game server. We employed several sampling criteria. First, we used game servers that were running for around 200 days. This way we ensured that teams had been established and team membership was stable. Second, we restricted the sample to players who were part of a team, and excluded those playing alone. Third, we focused on players who were over 18 years of age. Using these criteria, we identified 1,683 teams with 11,295 members from 23 countries, namely Argentina, Austria, Bulgaria, Chile, China, Germany, Greece, Hong Kong, Hungary, Italy, Mexico, Norway, Poland, Portugal, Russia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, UK and USA. To make sure that we survey players with high levels of engagement in the game, we posted a link to the survey on the login page of the game for a relatively brief period of time -three days in May 2008. Therefore, since the professional playing of Travian requires players to log-on several times a day casual players who do not log onto the game regularly were less likely to be part of our sample. The questionnaire was only available for the players one time. In case they closed the questionnaire, they were not able to do it again. This way we ensured that no player could answer twice. The average age of the surveyed players was 28, ranging from 18 to 69 years and 19% of the sample was female. The average team size was 41 players ranging from 4 to 60 players.
Measures
Dependent Variable. The data on team performance was obtained directly from the logfiles of the game server.
Independent Variables. The data on task conflict and process conflict was obtained from the members' survey. The three items for task conflict and three items for process conflict were derived from Jehn and Mannix (2001) (Jehn & Mannix, 2001 ) and adjusted to the virtual context. The items were rated on a five-point Likert-type scale with anchors of "not at all" and "a great deal". The measures showed acceptable reliabilities with Cronbach's α = .80 and α = .79 respectively. Items were averaged to a single score per individual and the individual scores were aggregated to the team level. Corresponding ICC(1) values of 10% and 5% justified the aggregation. It is common in cross-cultural studies to compare countries known to differ on a given cultural value. However, this approach mixes up other country differences (e.g., economic, political, etc.) with differences in values. Moreover, a country's border is relatively arbitrary:
substantial differences in cultural values may be found within country, just as there may be similarities between countries. Accordingly, we adopted the approach employed in the GLOBE project where culture is assessed at the local (i.e., organizational) level. Individualismcollectivism was assessed using the five-item in-group collectivism scale developed in the GLOBE project (House et al., 2004) . All items were rated on a five-point Likert-type scale with anchors of "strongly disagree" and "strongly agree". The measure showed good reliability with Control Variables. Data on gender, age and team tenure was obtained from the team member survey. Data on group size was obtained directly from the log-files of the game.
RESULTS
Players play in teams, and teams can be groups within countries. Thus, the players' perception may be affected by grouping effects both at the team and the country level and therefore may not be independent of each other. The hypotheses involve predictors measured at only one level of analysis, the team, since we aggregated conflict and culture measures to the team level. These nested data structures call for hierarchical linear models (HLM) rather than ordinary least square (OLS) analysis (Hox, 1995) (Raudenbush & Bryk, 2002) . All predictors were standardized prior to hypotheses testing (Hofmann & Gavin, 1998) . Table 1 shows means, standard deviations and correlations for study variables.
Means, standard deviations and correlations of all measured variables are listed in Table 1 . Table 1 about here
Given the multi-level nature of the data, we tested the hypotheses using hierarchical linear modeling (HLM). All predictors were standardized prior to hypotheses testing. Table 2 shows the results of these analyses. Tests of the main effect hypotheses (Hypothesis 1, 2, and 3) are reported in the columns labeled Model 2; tests of the interaction hypotheses (Hypotheses 4 and 5) are reported in the columns labeled Model 3. Table 2 about here --------------------------------------Hypothesis 1 predicted that task conflict in a virtual team is positively related to team performance. As indicated in table 2, this hypothesis was supported (γ = 30293, t = 6.77, p < .001). Hypotheses 2 regarding the negative relationship between process conflict and team performance, was also supported (γ = -11106, t = -2.56, p < .05). Hypothesis 3, regarding the positive relationship between collectivistic culture and team performance, was also supported (γ = 21646, t = 6.33, p < .001). Hypothesis 4 stated that the positive relationship between task conflict and virtual team performance is moderated by culture. The interaction testing of this hypothesis was significant (γ = 18662, t = 4.70, p < .001). Hypothesis 5 stated that the negative relationship between process conflict and virtual team performance is moderated by culture. The interaction testing of this hypothesis was significant (γ = -8604, t = -2.38, p < .05). To interpret the results of the moderation hypotheses, we estimated the simple slopes for the relationship between task conflict and team performance, as well as for process conflict and team performance for teams 1 s.d. above and below the mean culture. The slopes plotted in Figure 2 and 3 illustrate the hypothesized relationships.
DISCUSSION
This study provides support for all hypotheses. Task conflict positively influences the performance of a virtual team while process conflict negatively influences the team performance.
These results are in line with previous research on conflict in teams. Still there is not much clarity about the role of task conflict on performance. As mentioned before some studies report a positive relationship between task conflict and performance (Jehn, 1995) (Pelled et al., 1999) , while others report that groups did not benefit from the advantage of different viewpoints on a task (Hackman, 1990) (Jehn et al., 1997a) . Our study demonstrated that in a virtual team environment where communication is computer-mediated and team members are dispersed but work together on a joint task, task conflict positively influences team performance. This is especially important concerning conflict management styles and virtual team leadership.
Conflicts about tasks and ideas can be seen as beneficial to team performance. This should be taken into consideration when leading a virtual team especially since process conflict, on the other hand, negatively influences performance in this study. Hence, it is important to distinguish between conflict about tasks and procedures on the one hand and conflict about duties on the other. While the first might be encouraged by the leader, the second should be avoided.
Nevertheless, culture as observed in our study has to be taken into account when looking at conflict and working within virtual teams, may they be global or homogenous teams. As shown in our study, collectivistic-individualistic value orientation influences the relationship between conflict types and performance. As hypothesized, teams with a collectivistic culture are more influenced by conflict than teams with an individualistic culture, as demonstrated in figures 2 and 3. Task conflict was positively influenced by both orientations, affecting teams high in collectivism to a greater extent. Teams high in individualism are almost not affected by process conflict at all regarding team performance, while teams high in collectivism are highly impaired by process conflict. These results imply important insights that are valuable for the leadership and functioning of virtual teams. Conflict about ideas positively influences the performance of a virtual team that is high in individualism and even stronger of a virtual team that is high in collectivism. Conflict about how things should be handled negatively influenced performance for collectivistic teams but did not really have an impact on performance for individualistic teams.
Team leaders should therefore take into consideration the culture of their team members.
Especially in collectivistic orientated cultures, process conflict should be strongly avoided and task conflict should be encouraged. In individualistic cultures, task conflict may be encouraged by team leaders while process conflict need not necessarily be focus of attention.
LIMITATIONS AND FUTURE RESEARCH
A few limitations are worth noting. First, we employed a correlational design, which limits our ability to draw causal conclusions. However, this limitation is offset by the use of multiple sources of data and the temporal separation of survey data and performance data, which both mitigate self-report bias and reverse causality. In contrast to teams in actual work settings, this study was conducted in the context of a game, which may limit the extent to which the findings can be generalized. However, like many MMOGs, this particular game is highly engaging and requires many of the team-related skills and behaviors needed in virtual teams at work.
Moreover, there are few technical and expertise barriers to playing the game, so the population is likely to be similar to the general population of computer literate adults who would be engaged in virtual teams at work. Furthermore, the items of task conflict and process conflict were highly correlated. This has already been shown several times for the distinction between task conflict and relationship conflict (Simons & Peterson, 2000) and seems to happen here, too. These phenomena cannot be avoided since there are certain dynamics within the process of conflict.
Task conflicts can be taken personally and then lead to relationship conflict, while relationship conflict can lead to criticism towards the other team members' ideas (Panteli & Sockalingam, 2005) . Another limitation that has to be taken into account is that the measures of conflict are self-reported and then aggregated to the group level in order to reach an analysis at the group level. This method implies a so-called compositional group phenomenon. Though the indicators of agreement, such as ICCs, can be validated, this approach assumes that each member's perception contributes equally to the conflict, which can be questioned (Korsgaard et al., 2008) .
Future research may build upon the results of this study in a number of ways. For example, we examined teams that were homogeneous in terms of culture, which provides important insight into transferring virtual team practices across cultures. Moreover, we only considered two different types of conflict. Future research might consider relationship conflict along with task and process conflict. In addition, previous research indicates the importance of culture for conflict resolution and management styles . Including the management side of conflict in a virtual team context could deepen our understanding of the conflict processes in virtual teams. This investigation highlights the importance of cultural values in virtual team processes. Our findings suggest that while different types of conflict have different impacts on performance of a virtual team, the influence of culture as moderator must also be considered. Note. Unstandardized parameter estimates are reported in the body of the table, with standard errors reported in parentheses; a To provide an effect size comparable with moderator research (Hofmann, Morgeson, & Gerras, 2003) , R 2 's are estimated from ordinary least squares (OLS) regression that include a manager fixed effect. * p < .05; ** p < .01; *** p < .001 
